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As far as practicable the time of the seventy-fifth meridian, 
which is esactly five hours behind Greenwich time, is used in 
the test of the MONTHLY WEATHER REVIEW. 

Barometric pressures, both at  land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
recluved, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at  32O Fahrenheit, under the standard force, i. e., apparent 
gravity a t  sea level and latitude 45'. 

SPECIAL ARTICLES, NOTES, AND EXTRACTS. 
THE MOUNT ROSE WEATHER OBSERVATORY. 

By Prof. J. E. C'HURIH, jr.,  University of Nevada. Dated Heuo, Ne\., May 10, 19(IH. 

It is through the kind invitation of the Editor that I venture 
as an amateur to present our endeavors and experiences in con- 
ducting high mountain observations on Mount Rose. 

The project waa born on Mount Whitneg in March, 1905, 
during my attempt to scale that peak in winter, personally 
for the pleaaure of the venture, but ostensibly to test Professor 
McAdie's theory of the possibility of establishing a station on 
the summit from which one could retreat a t  any season of the 
year, in case a prolonged stay a t  such a11 altitude should become 
dangerous to health. The sight of a forlorn thermometer 
box, abandoned during an early storm the preceding Sep- 
tember, aroused my combativeness to the point of offering to 
maintain a station on Mount Rose for a year to determine the 
monthly minimum temperature on high Sierran peaks, which 
seemed so far to have guarded their secrets well. 

Mount Rose, Nev., is south of Reno and north-northeast of 
Lake Tahoe, and, as already noted in the REVIEW,' foriiis the 
northern apes of the Carson Range of the Sierra Nevada; it 
has an altitude of 10,800 feet. More esactly, it is situated at  
latitude 3 9 O  20' north and longitude 119' 55' west. I t s  value 
as a site for a mountain weather observatory lies in the fact 
that the mountain is so surrounded by the great depressious 
of the Lake Tahoe and Truckee River basins that its suiiiiiiit 
furnishes an ideal site for observing the condition of the 
weather in mid-air.' It also rises in the agricultural zone on 
the height of land between the California basin and the 
Nevada-Utah plateau, so that an observatory here would be 
of service in furnishing data as to the constant air move- 
ments from the Pacific coast and in reporting approaching 
weather conditions to the districts farther east. Particularly 
was its selection due to its nearness to Reno and faith in its 
approachableness throughout the winter. 

The standard maximum and minimum thermometers and 
rain gage were soon furnished, but I was instructed to pro- 
vide my own shelter after plans furnished by the Weather 

1 October, 1905, Vol. SSSII I ,  pp. 441-445. 
* Figs. 1 and 2 show the horizon as  seen from the fiurnmit of the peak, 

looking westward and southward, respectively. To the west me look 
over the vdley of the Truckee River, with Donner Lake in the distance; 
to the south we get a partial view of Lake Tahoe.-C. A.  
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Bureau. To do this was obviously impossible, both on account 
of the size and expense of the standard shelter and the strong 
possibility of its filling with snow. The problem with its 
opportunity was presented to the Nevada Academy of Sciences. 
After much consultation, a small shelter was evolved, light 
and airy, yet cornpact and suited to stand any gale known to 
1)lom on the mount,ain." The 1)ottom was made of slats to 
permit t,he incoming snow to depart without gaining lodgment 
withiu. The cost of the woodwork and the setting up at  the 
planing mill was $6; the paint and iron fixtures were extra. 
The instrunleiits were securely fastened to cast-iron brackets 

a This tlieriiiornetrr shelter is macle especially heavy in order to climin- 
ish the influence of its own oscillations, as tending to iiialte the index of 
the minimum thermometer slide dowuwnrd or upward to a reading other 
t.lian that corres1.onding tu the actual temperature. Tlie construction 
is c;liow1i in fig. 4, and accords wit11 the following specifications: 

The shelter consists of two upright pieces of timber, 2 by 4 inches by 
6 feet, for the front, and two pieces 2 by 4 inches by 5 feet 9 inches for 
the rear supports. These uprights are mortised iuto 4 hg 4-inch hori- 
zont,al supports, resting on the ground, anal are braced with iron straps. 
The 4 by &inch pieces are held together hy two 1-inch hoards, about 
12 inches wide. A t  the front 
and rear of the u~qier end ol the upright supports are screwed two 
pieces, respectively, 1 inch by 5 by 24 inches and 1 inch by 2g by 24 in- 
ches. The roof is made of 1 iiich matched lumbcr. aud is 26 inches wide 
by 2s inches long. The fastenings are screws. Unr1erneat.h the roof 
supports is screwed one ceiling piece, 1 inch by 134 1Jy 24 inches. The 
front ana1 rear sides of the shelter are R framework consisting of seven 
louvers $-inch by 4 by 19 inches, slanting a t  an angle of GOO and mortised 
iuto pieces 1 inch by 2 by 25 inches as  sliown in fig. 4. Tlie rear side is 
scxewed fast between the uprights. The front side is pivoted at the 
lower en(1 of the frame on two +inch by 4-inoh carriage bolts, forming 
the door for acccss to t,lio instruments. Whcu clcwrl the door is  held in 
place by a hasp and staples, as shown in fig. *. The other two sides 
are of similar t:onstruct,ion, but have louvers 15 inches loug and both 
frames screwed between the uprights. The bottom c0naist.s of a frame- 
work of two pieces 1 inch by 4 by 20 inches, screwed across the front 
and rear uprights. Into these are mortised 13 slats, 4 inch by 2 inches, 
set. to a depth of 1 inch and spaced 1 inch apart. The ends are cut to a 
603 angle in order to  fit snugly under the bottom louvers. Two pieces, 
1 inch by 2 by 24 inches are screwed across the front and rear uprights, 
8 inches below the bottom of the shelter. Upon this a~1~p01-t is screwed 
a +int:h hoard, 24 inches square. The whole structure is given three 
coats of white lead (except the upper surface of the shelf, which should 
be painted black), and so put together that by unscrewing the top, bot- 
tom, shelf below the bottom, the louver frames, and the cross supports 
at the base, the whole may be easily put upon pack animals (as shown 
in fig. 3), and transported to the mountain top, where it is designed 
for use. 

~~~~~ ~~~ ~ ~ ~ - _ _ _ _ _  ~~ 

The const,ruction is shown in the diagram. 
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>A=. ..-View from the s y - s i t  of Mount Rose, looking 7h.oDuwarc,. 

FIG. 2.-View from the summit of Mount Rose, looking southward. 
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FIG. 4.--Construction plan of instrument shelter for use on Mount Rose. [Slightly reduced from the working drawings.) 

projecting from the ceiling of the shelter. This would require 
dismounting the instruments in order to reset them, but would 
at  the same time keep them out of reach of any probable bank- 
ing of the snow on the floor of the shelter. 

How to get the shelter into position on the summit was the 
next problem before us. In the early season a sled and a com- 
pany of enthusiastic students or members of the academy to 
draw it had seemed the readiest means, but some had already 
had their waist lines deeply cut by sled ropes on a similar ven- 
ture. It was then determined to have recourse to horses when 
the snow should disappear on the lower levels and the snow 
fields about the summit should become sufficiently compact to 
bear their weight. Finally, on June 28,1905, the shelter was 
comfortably settled on the bed of Q spring wagon and drawn 
over rough upland roads to the head of vehicle travel, a t  the 
meadow in Jones Canyon. Here the screws were qiiickly 
removed and a huge sawbuck formed of the main timbers of 
the shelter upon which were bound the louvers and other 
qua re  pieces, the rain gage resting in the upper part of the 
sawbuck. 

At  dawn of the 29th the load was lifted to the back of a 
saddle pony, and the party started slowly for the summit. A 
riding saddle, firmly cinched, prevented the sawbuck from 
sliding backward over the pony’s tail, while the low center of 
gravity prevented the load from rolling, even when no addi- 
tional cinch rope was employed. An abundance of bed quilts 
between the riding saddle and the load prevented any chafing. 
(See fig. 3.) Without ill accident, except one unpleasant fall 

in a clay ravine, the pack pony arrived toward noon at  timber 
line, but here the snow fields almost brought disaster. The 
wind pits were so deep and the snow so rotted by the sun that 
when the pony was not stumbling among the pits he was 
floundering in the rotten snow. After the thirteenth fall, the 
last snow field was surmounted, but the pony had become 
utterly exhausted and the sun was low. There yet remained 
the mountain top of loose slate-like rocks. Professor Doten, 
the weather man of the party and coorganizer of the plan, 
wisely counseled retreat until later in the season. However, 
a second horse, less snre of foot, was substituted, and suc- 
ceeded in bringing the outfit to the summit. Three pairs‘ of 
willing hands soon mended the battered louvers and assem- 
bled the parts of the shelter. One woman of the two who 
started was present to grace the occasion; A h .  Church was 
tarrying on the rock pile below to warm and comfort the only 
child in the party, whose feet had become cold and wet on 
the snow fields farther down. 

The setting sun was dipping behind the summit range of 
the Sierra when the little white Nhelter, another r‘ lighthouse ” 
in the western skies for meteorology, stood forth full-formed 
on its knife edge of ready to record the freezing tem- 

*The writer’s brother, Mr. John E. Church, of Michigan, and his wife 
shared in the undertaking. 

Fig. 5 gives a view of the summit and t he  thermometer shelter, and 
the rocks piled up to shelter the observer, and also used a8 a signal in 
geodetic triangulations. This view was taken shortly after the storm of 
November 19-29. 1905.- C. A .  

______ 
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June %August 4 1905.. ......... 
August 4-Septemkr 4 1905.. .... 
September Wctober i, 1905 
October 14-October 30 1905.. ..... 
October 3O-December'3 1905 ... 
December %January 3d 1905k.. . 
January WMarch 4 , l d S .  ....... 
March 4-March 18,1906 .......... 
March 18-April 7 1906.. ......... 
Mav 31-June 16 1906 ............. 
June 16-June !& 1906. ........... 
June %July 14,' 1906 ............ 

..... 

p l  7-May 6, I&... .......... ............. ay &May 31,1906. 
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O F .  O F. about 8500 feet), on September 30. Since Bodie resembles 
2% 70.8 Mount Rose in being situated among the outlying eastern 

spurs of the Sierra Nevada, but lies 100 miles to the south, 

mediately suggests itself, to which cause the first low reading 

71.2 

46 

- 6 48 

- 2 . 5  80 
+11 44.3 + 7 49.6 
+10 45 
+30 68 
+22 71 

- 4.5 65.5 

2 i.8 52 the theory of widely-extended descending currents of air im- 

+ 3 44 appears largely traceable. At least, the temperature a t  about 
that time varied greatly on the mountain from night to night, 

more, who were encamped at timber line making a botanical 

+ 9 36 

according to the report of Prof. P. B. Kennedy and Mr. Dins- 

survey of the summit; during one night a single blanket was 

JUNE, 1906 

FIG. 5.-The shelter on the summit of Mount Rose. 
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quite sufticient for comfort, but the nest all the bedding in 
camp would not sufice. 

When ani1 
how rapidly did the fall in temperature occur? Did i t  attend 
the severe thunderstorm of August? What was the average 
temperature of the summit? In a word, what information 
would continuous records afford us? Our speculations were 
brought to results when, on October 7, my fingers were so 
badly frost-bitten that I could not handle the instruments aucl 
was compelled to beat a precipitate retreat. The thumb- 
screws of the supports which I was compelled to remore each 
time in order to reset the thermonieters had so frosted iiiy 
fingers that they liad become wholly cleroitl of coutrol, 
although the actual temperature was only 23' F. Ednartl 
Whymper, in his Travels amongst the Great Anc1t.b of the 
Equator," relates a similar experience with the vernier scren R 
on his mercurial barometer. 

The new Townsend mounting6 was then installed, with the 
intention of placing the instruments in the exact center of 
the sinal1 shelter where they could be readily revolred with :I 
gloved hand. A Richard barograph and a Richard thermo- 
graph, reading down to -30' F., were borrowed, through the 
cooperation of Professor Doten, from the State University, 
and duly installed on October 14 to check any discrepancp in 
the thermometers and to supplement the records. Froin their 
installation dates the real value of the observatory. 

But the meagerness of the data was tantalizing. 

~~ - 

6 Devised for maximum and minimum thwmomrters liy T. P. TOM 11- 
send, section director, U. S. Weather Bureau. 

By t8he :mistance of Prof. G. D. Louderback, our physicist, 
2nd Prof. J. R. lToliiison and Mr. Prather, all of the University 
of Neracla, continuons records were obtained by weekly visits 
from October 14 to Noveiiibei. 29. 1905. During December and 
.Janunry the observat,ory was visited twice, and sleeping-bags 
an(I provisions were hung in a tree at Contact Pass, near 
tiiiiber-line, for refuge iu case of need. Since January 21, 
1906, a biweekly service has been maintained in all weathers, 
the instruments furiiisliing a continuous record for ten days 
of each two weeks and n masiiiium and minimum reading for 
the remaiiicler of the time. 

Tlie data so far olJtained ha\e beeu variouz, and iiidicnte the 
need of further inrestigation rather t h n  the attainment of 
final results. 

The most noticeable clinractrristic of the tem1)erature on 
the suninlit is the siiiallness o f  the mean daily range as coin- 
pire'l with thnt, of tlie valley 1)elow. During the six weeks of 
continuous records the inenii clail? range  its only 13.8' F., 
while that a t  Reiio for the correhponding period was 31.3' F. 
During December %ll. the iiiean range was 9.4O F., during 
,Janiiary 22-30, i .S'  F., and February 5-13 and 19-23, 6.7' F., 
while the correspon(1ing iiienn ranges at Reno were 2io ,  S1.Go, 
and 33.4' F., respectively. During the iiionths of Narch and 
April tlie re1:ition reinaiued nppro\iiiiately the saiiie, the mean 
tlnily range on Mount Rose during RIarcli 5-12 and 19-2i 
being 9.S" F., and duriug April S-1C; and 24-30. 10.2' F., as 
against 25.6'' and 24.9O, respectively, a t  Reno. The difference 
is inore strikingly shown. however, by a coiiiparison of the 
record sheets. (See figs. G am1 7 . )  

FIrt. 6.-Thermogram, summit of Mount Rose, March I-lS, 1906. ( A s  the sheet was nt)t changed at the end of one week, the record for 
The continuation of the record, after the clock ran clown, at .i:3(J a. m. of the 13th, is given in March 11-13 overlaps that of March 4-6. 

dotted lines. The time scale is that of the 75th meridian. 

FIG. 7.-Thermogram, Reno, Nev., March 8-15, 1906. (Personal reedings of the standard thermometer were made several times daily, ant1 
gave corrections to t,his thermogram ranging between -ao and +30, which are shown on the original sheet, but omitted on this copy. 
The time scale is that of the 120th meridian.) 



260 MONTHLY WEATHER REVIEW. JUNE, 1906 

The nest characteristic is the constant low temperature that 
prevails on the mountain. During the six weeks in October 
and November referred to, the mean minimum temperature 
was 20.4" F.; on three clays only was the minimum tempera- 
ture above freezing, while on sixteen days the minimuin temlter- 
ature was below 20" F., on eight days below 100 F., on five 
days below 5" F., and two days at zero or lower. The lowest 
recorded temperature was -1.So F. 

During January 21-30 the mean minimiiiu temperature was 
18.4" F. and during February -1-13, 17.1" F. Although dur- 
ing the above eighteen days the thermometer did not fall 
below 10" F., neither did the maximum reading rise above 
freezing, except upon three clays, February 5-7. 

During the unregistered period from December 12 to Jan- 
uary 21 the thermograph inclicrtted at  least one +ending of 
-2" F. and one of -5' F. 

On April 1 the temperature fell to -2.5' F., ancl out of 
twenty-three days of this month rose above freezing on only 
four days. During the remaining seven days, of which only 
the maximum and mininium temperatures were available, the 
temperature fluctuated between 18O ancl 4-1" F. 

The winter temperatures recorded seem strangely high when 
compared with the temperature of -39" F., once recorcletl a t  
Summit, and that of -25" F., reported a t  Truckee a year ago, 
or with the temperature of -50" F., once recorded on Mount 
Washington. But the season has been coinparatirely mild and 
the snowfall unusually heavy. 

The evenness of the temperature at this altitude, or rather 
the tendency of the temperature to fall to the zero level at 
interxrls during SO large a part of the year, may indicate a 
neitrness of cold air masses in the higher levels not yet fully 
understood. 

Another ninnifestation of Mount Rose, due to the isolation 
of its suiiimit from other lanil masses, is the fluctuation of the 
temperature during the middle of the day. This is clue to the 
uneven warming of the air-cap on the summit and of the air 
floating in the a l p s  arouncl it, so that a warmecl mass of air 
is being forced upward from tlie sumniit at very brief intervals, 
like some huge bal!oon, 1 ~ y  t,lie colder air which presses inward 
froiii all sides to take its place. These fluctuations of from 
4" to 6" F .  are often appreciable to those endowed with a 
keen sense of teiuperature, while on the thermograph record 
sheet they appear like tiny jagged pinnacles. 

The barometric indications have been no less interesting 
than the themoinetric. The pen o f  the barograph on the sum- 
mit of Mount Rose is much steadier than that a t  Reno, 6268 
feet below, and the curvature of change is iniich longer. Also 
the general fluctuation of the pressure on the mountain appears 
to be 0.10 to 0.15 inch less than in the valley below. Froiii 
December 13 to January 21, however, and also from March 8-17, 
this condition was reversed, the greatest range on Mount Rose 
during the earlier period being 1.25 inches as against 1.10 
inches at  Reno, and during the later periocl 1.30 inches on 
Pllount Rose, as against 1.05 inches at Reno. (See figs. Sand 9.) 

FIG. R.-Barogram, summit of Mount Rose, llIarch 418, 1906. (-4s the sheet was not changed at the enil of one meek, the record for Marah 
The continuation of the recoril, after the clock ran down, at l2:3n p. m. of the 13th, is given in dotted 11-13 overlaps that of March 4-6. 

lines. The time scale is that of the 75th meridian.) 

FII:. 9.-Baroyram, Reno, Nev.. March 8-15, 190f. (Readings of the standard barometer were made twice daily, and gave corrections to 
The time this barogram ranging between $0.01 and -0.01 inch, which are shown 011 the original sheet, but omitted on this copy. 

scale is that of the 120th meridian.) 
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The correspondence between the fall in temperature and 
the fall in pressure is everywhere evident from the record 
eheets. Only once is the rising curve of barometric elevation 
accompanied by a falling curve of temperature; this occurred 
November 23-25, 1905, during a heavy snowfall on the summit 
which is clearly shown by the spreading of the ink froin mois- 
ture; however, the curve of change shown by both inbtru- 
ments was slight. Furthermore, the lowest temperatures SO 

far observed attended storms. The temperature of 10' F. at  
noonday, November 5, accompanied a falling barometer and 
a hysterical condition of the atmosphere; a 40-mile gale was 
blowing. The temperatures of 4' and 0' F. recordecl Novem- 
ber 20 and 21 also accompanied a similar pressure condition, 
when a general storm swept the great plateau; and the 0" F. 
of November 25 and December 3 accompanieil another period 
of depression. Finally the 10' F. at  noonday on February 
22 arid 23 and March 4, the 7' F. at  noon of March 18, and 
the -2.5' F. a t  10 a. m. on April 1 occurred cluring periods 
of storm. 

The most striking characteristic of the barograph record, 
however, is the evidence of swirls during a falling or variable 
pressure. This is shown by the pumping of the instrument, 
which is SO sharp and sudden that the observer at first thinks 
only of ghosts and then of impending tempest. This condi- 
tion is due probably not to the partial vacua caused by violent 
winds beating against the summit, but to the unevenness of 
pressure caused by swirling movements at high elevations; 
at least pumping of this character seems to be entirely wnnt- 
ing in the records from the lower level st Reno. The theory of 
swirls is supported by the fact that pumping of the barograph 
is sometimes accompanied by corresponding vibration of the 
pen of the thermograph, due to the varying temperature of 
the turbulent masses of air. The rising air-cap already 
referred to will not account for the action of the thermo- 
graph, since the action occurs during storms when the rays 
of the sun are escluded by clouds and the wind is high. 

Strong evidence corroborating this theory was obtained 
during the trip to the summit on March 18, 1906, after the 
extraordinary storms of March 9-17, when evidences of swirls 
were visible in the whirlwinds still passing over the shoulder 
of the mountain and across the aniphitheater a t  the northern 
base of the summit. A few, how- 
ever, were large, one being at  least 500 feet high and many 
rods in diameter, as was shown by the cloucl of snow sucked 
up by its current. High above the mountain sailed cloud 
plumes (or tubes) standing on end, through which some clis- 
integrating process was swiftly making its way upward, until 
the plume vanished. When the shelter was opened the baro- 
metric record was found to be a continuous band, caused by 
the constant pumping of the barograph during that portion 
of the storm recorded by the instrument, conclusively show- 
ing, it would seem, that tlie swirl then seen about the summit 
was the remnant of the prolonged period of violent swirl 
accompanying the recent storm. 

The relation of the weather on Mount Rose to that a t  Reno 
and San Francisco can be determined even approsimately only 
after a long heries of comparisons of continuous records. One 
or two incidental observations, however, will indicate the 
value of such comparisons. During the period of February 
4-13,1906, an even high pressure at  San Francisco was rmcoiii- 
panied by an exactly similar condition on Mount Rose, show- 
ing that the tranquility of the atmosphere estended to a con- 
siderable height, and hence gave promise of some permanency. 
Again, on November 5, 1905, a gale on the ocean front of Cali- 
fornia was accompanied by low temperature and a fierce bliz- 
zard on the summit of the Sierra Nevada, wliile the atmos- 
phere of the Sacramento Valley remained clear and sultry. 
And on November 19, 1905, a gale of 40 miles, which was the 
precursor of the general storm, was met by the observer when 

AIany of these were tiny. 

on the mountain top at  2 o'clock, six hours in advance of its 
arrival a t  Reno by way of the Truckee River basin. 

The most important result of this first winter's experimenta, 
however, is the perfecting of a shelter that has kept itself 
free of snow during the heaviest snowfall that has occurred for 
ten years. The only additional safeguard used was a piece of 
coarse flour sacking tacked over the louvers on the side most 
fiercely beaten by the wind. On account of the fear that 
intense nocturnal radiation might he the partial cause of the 
low readings during the autumn, a hanging bottom was placed 
a few inches below the louvers, where the wind could sweep it 
clear of snow. To prevent the sun from striking this bottom 
and being reflected upward to the instruinents a heavy curtain 
has been designed to close the aperture on the sunny side, but to 
be so hung that it can be forced backward by the wind and thus 
permit the blowing away of the accumulating snow. There is 
a question, however, regarding the necessity of a closed bot- 
tom, for the records obtained since the addition of this bot- 
tom vary in no appreciable degree from those taken before. 

The encountering of storms during various ascents and the 
traversing of snow fields throughout the winter have yielded 
much detailed information regarding the action of storms and 
the storage of snow on the slopes of the mountain, which may 
be of interest to the Bureau of Forestry. Some photographs 
have already been macle, and many more are planned as soon 
as Professor Kennedy can resume field work. 

The great 
bulk of the mountain forms a dike, around which the wind 
act8 much as the tide boils and seethes around a reef-only 
the action of the atmosphere is titanic and terrifying. I n  the 
storm of November 19, 1905, the clouds seemed to be cata- 
pd ted  against the mountain with terrific force until they struck 
the air cushion a few feet from the mountain face, when they 
spec1 upward on the current that was rising over the crest. 
ThiH violent eastward movement caused a contrary wind to 
the leeward of the summit so strong that my body became 
almost buoyant as I plunged down the mountain against it. 
On the summit itself the shriek of the gale and the vibration of 
the shelter were suf-licient evidences of the wild turmoil, without 
the further indication furnished by the sharp pumping of the 
barograph. The strong stoppage of the air movement by the 
mountain for some distance from its base was shown by the 
rise of the yellow smoke from a wild fire on the upland until 
it reached the altitude of the summit, when it abruptly joined 
the mrtcl flight of the clouds. I hnstenecl clown the mountain, 
and when, a t  the mouth of Jones Canyon, I gszed behind me, 
I was astonished to find the mountain completely white with 
snow. By the aid of a cloucl burst autumn had been changed 
into winter at my heels. 

Although the velocity of the wind at this time was equaled on 
several other occasions, only once is it known to have been es- 
ceeded, when an estimated velocity of 80 miles blew on the sum- 
mit. This occurred during the series of storms that raged 
throughout Nevada from January 9 to 19. On January 14 the 
mind blew so violently that the people on the headquarters 
ranch were sleepless all night through fear that the house would 
be blown over. One outhouse was leveled, and on the following 
Thursday a wind somewhat more severe stood the outhouse 
on end against another building. Mr. Vogel, who vividly re- 
called the previous storm when the sage-brush fire burst from 
his control, declared that this wind mas four times as bad. For 
more than a day no attempt was made to feed the stock at  the 
stack on account of the impossibility of preventing the hay 
from being scattered over the ranch. The snow, which at  this 
time was waist deep and threatened to crush in the roofs of 
tlie buildings, was so wet by the sleet that followed and so 
firmly frozen that two days later, on the January trip up the 
mountain, I rode to the ranch upon its surface. 

Besides the problems already enumerated, two other prob- 

The study of storm action has been fascinating. 
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lems will receive special attention. Professor Kennedy, who 
discovered ten new species of plants around the crest of Mount 
Rose, will conduct a series of observations on the hardiness of 
these plants, one of which was found with fruit unspoiled after 
the zero temperature of August or  early September. 

The study of the influence of the unbroken chain of the 
Sierra Nevada upon storm movements and cloud formations 
will be undertaken by Professor Louderback. The opportunity 
afforded at  Reno is probably one of the best in any of the 
more accessible portions of the world. 

Arrangements will also be macle, if possible, to conduct a 
series of experiments on Mount Rose to determine the rate of 
evaporation there. 

The pressing needs of the present service on Mount Rose are 
instruments that will run at least one mouth and a cabin on 
the summit for protection while changing the record sheets. 
When it is considered that each trip involves a ride of 3 t i  
miles and a tramp up and down the mountain of ti miles, or  in 
winter a ride of 34 miles and a traiiqi of 13 miles, which con- 
sumes in summer at  least 15 hours and in winter from 2 to 2& 
days, i b  wi€l be realized that continuous records can not be 
obtained with the present IO-day instruments without requir- 
ing an exertion far beyond the power of the present force of 
observers, who are carrying a full burden of work at the uni- 
versity in addition to the present undertaking. The biweekly 
minter service is a heavy draft on the flesh ancl the spirit of 
the two who have been keeping i t  up. Additional recruits, 
won by Professor McAdie's recent lecture on mountain ob- 
servatories before the university. have made possible the 
formation of two parties instead of one. But the break in 
the records of a t  least four clays every two weeks, with the 
strong probability that storms may occur when the instru- 
ments are not running, impairs the value of the work. One of 
the most regrettable losses of the entire year was that of the 
record of the storm of January 9, the worst of the season, a t  a 
time when the self-registers hac1 run down. JVhat the record 
might have been is shown by the extremes that were registered 
on the stationary sheets and by the accompanying facsimiles ' 
of the barogram ancl thermogram during the late estraordi- 
nary storm of March 9-17. 

Moreover, with instruments that run longer, the observers 
will not be compelled to take the risk of freezing or becoming 
lost in dense fogs such as occurred on April 1 and 3, when 
two unsuccessful attempts were made to reset the instruments, 
which were securely guarded by intense cold and impenetrable 
fog, after the stopping of the clocks had made an early change 
of the record sheets imperative. The third attempt, iiiade 
only one week after the first failure, was wholly successful, 
owing to the pas4ng of the storm and the rise of the teiu- 
perature. 

The cabin now promises to be within our reach. Mr. Single- 
ton Charnock, a student of the university and formerly a ship's 
carpenter, has accompanied Professor Johnson to the summit, 
preparatory to making plans for a well-arranged cabin which 
he has undertaken to construct. The merchants of Reno mill 
be asked to donate the material. The value of this cabin will 
be inestimable. I n  the first place, i t  will make possible the 
comfortable and perfect adjustment of the record sheets, and 
prevent such spoiling of the sheets and washing of the ink 
from the pens as occurred in the blizzard of February 18. It 
should also put an end to the almost constant frosting of finger 
tips. I n  the second place, it will supersede the sleeping-bag 
resort a t  the timber-line, which has been utilized during the 
winter and spring on account of the condition of the snow and 
the weather. But, more important still, it will provide an 
outlook from whiclistorms can be stuclied from their beginning 
to their end, with perfect comfort to the observer. The only 

7 The dotted lines represent what woulcl have been approximately the 
tracings by the instruments had they run throughout the storm. 

(See figs. li and 8.) 

risk-that of lightning-can be avoided, it is thought, by 
placing the cabin a sufficient distance from the apex of the 
mountain, where the thunderbolt is wont to strike. 

Barograph ani1 thermograph instruments perfectly adapted 
to our needs can be obtained for $200. It is believed that 
the ink will serve nearly every delnand put upon it, but if not, 
the plan of tracing upon s l l d d  paper, suggested by Professor 
Marvin, can be tried. A standard anemometer has already 
been loaned by the university and a single register by the 
local ofice of the Weather Bureau. The latter will be used 
until a long-time instrument can be procured. Can not the 
Weather Bureau obtain the necessary barograph and thermo- 
graph instruments P a  The investment would be trivial com- 
pared with the possibility of obtaining valualile results. Fur- 
thermore, the establishment of one mountain observatory of the 
volunteer t8ype may lead to the establishment of more at  pivotal 
points, a t  least during the summer months, until this pioneer 
stage can be followed liy one or more elaborate mountain 
RtationH with kite and balloon equipment. Then the great 
sentinels of the Pacitic coast will become the most valuable 
outposts of the weather service. 

NOTE.-Specific arlinowledgment should lie made to  Professor Doten 
and Miss Katherine Lewers, university photographers, and to Prof. 
J. G. Scrughani and Mr. J. A. Nadon, of the School of Mechanical En- 
giureriug, for the preparation of the illustrations, also to  Mr. N. H. Jen- 
sen, assistant ohserver, Rruo, Nev., for typewriting the text of this 
article, and to Prof. A.  G. Mcddie, Sail Francisco, Cal., for suggestions 
ancl encouragement since the inception of the work. The writer is also 
under obligation to  Capt. R. M. Brambila, Mr. George D. Powers, Dr. 
J. F. Rudolph, Mr. Howard C. Barker, and Mr. Philip S. Cowgill for 
sharing in the more recent ascents, and to Mrs. Pauline Streckenbach, 
proprietress of the headquarters ranch near Mount Rose, whose unfail- 
ing generosity and interest in the cause have made possible the winter 
ascents of the mountain. 

ADDITIONAL NOTES ON MOUNT ROSE, NEV. 

In  a letter of June 7, from Reno, Nev., Prof. J. E. Church, jr., 
calls attention to the possibility of using the records on the 
summit of Mount Rose (altitude 10,8100 feet) for predict- 
ing the occurrence of frosts over the adjacent lowlancls, 
especially the Trnckee meadows and the Carson sink, which it 
is proposed to reclaim by means of irrigation. According to 
the thermograph record a period of low temperature began on 
the mountain top at noon on Monday, May 14, thirty-six hours 
before the first appearance of frost, late Tuesday night, on the 
floor of the adjacent valley. The thermometer on the summit 
continued to fall during Tuesday and Wednesday; the figures 
were 12" above zero on Monday, and 7' above zero Wednes- 
clay niorning, with a corresponding fall in the barometer. 
Frost first appeared in the valley below Wednesday morning, 
and continued to Thursday morning. As the area covered by 
this frost moved eastward over the State i t  should have been 
possible to predict i t  two days in advance by the records from 
the summit of Mount Rose. It preceded the formation of an 
area of high pressure that advanced eastward and became 
central in Idaho on the morning of Thursday, May 17, and it 
was evidently a typical illustration of air cooling by radiation 
and settling down under a clear sky while fresh air flowed in 
above it. 

An analogous study of comparative weather conditions, es- 
pecially temperature, has been made by Professor Barnes at  
Montreal, Canada. A telethermograph of special construc- 
tion gives him simultaneous temperatures at the summit and 
base of Mount Royal, aud cold a t  the base is almost always 
preceded by low records a t  the summit. When we have 
learned why this connection is not invariable we shall proba- 
ably lie able to use mountain records in forecasting the frosts 
of the lowlands. 
-8 The Government includes both Cungress and the Executive. 
The Weather Bureau can only carry out the laws of Congress and the 
orders of the President. I t  can not spend money for the observatory 
on Mount Rose without specific authority from Congress.-C. A.  
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Every new mountain observatory is a new field of aerial 
exploration greatly needed and most welcome to the true mete- 
orologist.-C. A .  

The interest in the frost studies has been heightened by a 
second observation like the one already mentioned, i. e., that 
low temperatures on Mount Rose seem to precede those 
below a t  Reno and in the northern section of Nevada by 
from twenty-four to thirty-six hours. Thus on the morning 
of June 6 ( 2  to 5 a. m.) the thermograph on the summit reg- 
istered 11’ F. The temperature during the day registered 
from 23’ to 20’ F., rising from 10 p. m. until about G a. m. of 
the 7th, when i t  registered 37’ F. On the morning of the 
7th, a t  Reno, however, a killing frost was reported, tmenty- 
four hours after the corresponding condition on Mount Rose 
had occurred and at  the same time as the rise of teniperature 
from 20’ to 37’ F. was taking place on that peak. If there 
had been a simultaneous correspondence on Mount Rose and 
at  Reno, the frost a t  Reno should have occurred on the morn- 
ing of the Gth and a temperature of approximately 57’ F. should 
have been recorded at  that place on the morning of the 7th. 

The Nevada Agricultural Experiment Station has nom, with 
the consent of the Division of Experiment Stations, made an 
appropriation for the purpose of continuing these frost studies 
and investigations in precipitation and evaporation at  high 
altitudes. This will enable u0 to obtain an anemometer, a 
barograph, and a thermograph capable of making a month’s 
continuous record, and a small observatory ten feet square for 
housing instruments and sheltering observers. A large pre- 
cipitation tank and small evaporation tubs will be installed. 
The standard thermograph ancl barograph now in use may be 
placed elsewhere, either on Mount Rose or on a neighboring 
peak, to continue the stndy of barometric and thermometric 
peculiarities mentioned in my article; they may also be used 
in the further study of plant environment on Mount Rose. 

It is interesting to note that the mean daily range of tem- 
perature on Mount Rose has not increased to a rewarkable 
degree, the extremes during June being 5 O  and 23O, and that 
the approximate difference in temperature of 20’ between 
Reno and Mount Rose has been increased often to 30’ or 
m01-e.~ A more careful comparison of both winter and summer 
readings at  the two stations will be made as opportunity is 
afforded.-J. E. C., jr . ,  July 96, 1906. 

USE OF THE LANTERN IN TEACHING METEOROLOGY. 
By J. PAUL GOODE, Awistant Profeqsor of Geography, University of Chicago. Dated 

(‘hicngo, Ill. ,  J u l y  1, 1906. 

With many well meaning people the magic lantern is in 
something of disrepute. One sags, “When I see a lecturer 
beginning to set up his screen and lantern, I h o w  that now 
there is to be put on exhibition a plentiful lack of wit ”. And 
another says,’ “The instruction in meteorology * * * 
needs to be of a fundamental, solid character, and not of the 
popular, superficial character appropriate to lectures that are 
illustrated by lantern slides ”; and again, (‘A lecture with 
stereopticon illustrations should come in only as a sort of 
luxury once or twice during the course ”. 

This attitude of antipathy i A  catching, like measles, and in 
many places settles the question of the use of the lantern 
without argument or evidence, adversely to the judgment and 
interests of the growing scientific teacher. Of course we all 
know the brainless person, who calls for “the next slide ”; and 
announces the very obvious fact: “This is the picture of a 
house ”-going through with a so-called “lecture ” by talk- 
ing about a collection of slides. Such performances may be 
entertaining, but they are often neither scientific nor literary, 
and may have little or no power of instruction. But to pass 
judgment on the use of the lantern upon such a basis of 

gThe latest records have been added to Table 1. page %8.-ED. 
‘See Monthly Weather Review for *January and October, 1905, VoI. 

___. ~~ 
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evidence is on a par with the dction of the good people who 
condemn all novels because there are, forsooth, dime noveh. 
We can all understand this impatience with the merely enter- 
taining use of the lantern, but that is only one side of the 
shield. 

We will all agree that, from any point of view, the most 
fundamental element of geography is the matter of space rela- 
tion. In  its ultimate phase, geography is the science of the 

where ”, and the written language of the “where ” is the 
map and diagram. We see a 
map, and we think i t  in terms of space relation, in terms of 
forin and place, but we can only talk oboiit these things. The 
sight language is many times 1110re rapid and efficient than 
the verbal description of the visible forms. It is a sort of 
sl ior/ l in~d of form and space relation. Think of bow long a 
chapter i t  would make to describe a map of the North Ameri- 
can Continent, in its three dimensions, with its mountain axes, 
and with its intricate detail of coast line and drainage. And 
yet this mass of detail is presented to the eye in an instant. 
One second of view brings to us a quantity of perceptions it 
woulil take many minutes to relate even in part. In  short the 
sight language, compared with the word language, is as the 
flight of an eagle, compared with the painful passage of an ox 
t,eam. Moreover, we can keep the map in mind easily, while 
the very number of things listed in words becomes difficult of 
retention in memory, and 1-ery hard to correlate. We all under- 
stand this. We want the iiiap when we really want to know the 
lay of the land, and no amount of explanation will take its place. 
So we provide our libraries with atlases and our geographies 
with maps, and even the clerk of the rural school sees to it that 
the sclioolroom is supplied with some kind of wall maps. Our 
best schools have more wall mq)s and better ones, yet scarcely 
one has SO many or such good ones as could be most profitably 
used in class work by B live and well trained teacher. 

They run from three or four 
dollars apiece to several times that price, and the mere cost of 
a large collection becomes burdensome to the best of schools. 
They are bulky, and their storage is a problem, and the larger 
the number the harder this problem. Then, too, they dete- 
riorate rapidly, even under the best of use. All these handi- 
caps are so effective that the result is a very small and hade- 
quate collection of wall maps in the average class room. 

But the teacher in geography and meteorology must use 
maps. And we who are teaching know too well the waste of 
tiiiie ancl attention, and the cancellation of good teaching, 
when we attempt to do the next thing, that is, to bring into 
the class the good map or intricate diagram which we may 
hare found in the MONTHLY WEATHER REVIEW, and which shows 
exactly what we want to present. We put up the beautiful 
little drawing before the class and the two pupils in the front 
row, nearest the map, get a good view and can follow the dis- 
cussion. Those a little farther away can see a little, but un- 
comfortably. If the class is of ordinary size the others can 
not see, and in so far can not attend the recitation; they do 
not know what is going on up in front, and disorder enters the 
room. I n  a well trained school they may look wise and make 
no disorder, but they are barred from participation in the 
recitation. But then, of course, the map can be passed around, 
yet this i R  only less bad than the other way. The discussion 
was for the benefit of the two who could see the map. The 
teacher has now passed on to another topic. The map comes 
to a pupil who may now see what he was hearing about Borne 
time before, but in seeing he must lose the recitation just now 
in progress. And the attention ancl concentration of the 
whole class for a good fraction of the recitation is sacrificed to 
the lack of proper equipment-the want of a map that all may 
see at  once and at the time when the seeing should be done. 
And is it not a pity that this high tariff should be imposed upon 
teaching, when by the expenditure of fifty cents that map may 

Let us look at the other side. 

Now we can not tnlk a map. 

But mall maps are expensive. 


